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(54) SEMICONDUCTOR DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device having a 
semiconductor element (thin film transistor, a thin film diode, a photoelectric converter 
made of a PIN junction of a silicon or a silicon resistance element) which is thin in 
overall thickness and flexible (bendable) and has a light weight. 

SOLUTION: The semiconductor device comprises a second adhesive material 1 6 of a 
Coagulating material (an adhesive material as a representative) filled between a 
substrate (third substrate 1 7) and a layer (layer 1 3 to be released), including an 
element in a mold of a flat plate-like material like the substrate without forming the 
element on a plastic film, solidified, then the substrate (the third substrate 1 7) to the 
mold released, the layer (the layer 13 to be released) including the element only by the 
solidified adhesive material (second adhesive material 1 6) fixed and thinned in film, and 
lightened. 
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X 1 0 10 (Dyne/cm 1 ) ©tBiTCEffletfJfctf-ratm* 
^SCi*JSS"C*S. fg2(Dtfmmi 2 4 or. ft 

J5tt*4. $fc(JCti6©ai*We.ti5. ate. f 2 
©W4H1 2«. X^?*ffi£m»TJiJ^-r*Uf«fct». 
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»2fl!>tm»l 2 4JfctW©*#;*7E**£*tt4. 
[ 0 0 5 5 ] 0 1 OtftMB 1 1 402 ©fcf?4Jl 1 2 {Cte 
t#>tT. §*©J^J?«. lnm-1 00 0nm©fiI-Cil 

2©1#I4JI 1 2KteW4rtaa6;b*H«"rft««fc<,». 
[0 0 5 6] Sfc. HltB, 7-a-fex©fSBS{b5:iaS 

fc«>. s& 1 0 icmbxm 1 ©tme 1 1 *jKssufcw 
10 zmbtctf. mm 1 0 tm 1 ©tmn 1 1 ^omtcc ? 

7TB4a4lfcSJi-*>£ISH*aw. ltl0i©Sf 

[0057] x^-c. m2<Dttftmi 2±icimmmi 
•3«]nar«. (01 (a) ) »mui 3b. «*a 

3H\ y.*y F. J/»;a>OPI 
NS£*> <=> a £ Tfcm^&fSS^. * fctt J"J3 >&!£S?i 

(cteor. l*iflSit)Bi s^rsiss^tyfe©^^^., 

20 «E§fJItJf 1 3 <D&!&zfu-kZ.± LX. 3&1©»« 

1 o<Dmzmz®m<Dtmm&f5ct&x't*z. a 

te. «SWK*5l>t. HI2©tt*4Jll 2tCteW£l*3g|Slc; 
#4 . IS 1 ©tt*4Jl 1 1 KfettSftBUt^jPlltt^ri* 
T*> . »|HJ!aUl 1 3 ©fWIgfcteW -S^SIfC J: r 

KtW3&i<T,a4*«*oai». 

[005 8] ^t^T. mi©«1Sfill 1 4m2©tmJl 
1 2 4©ffi«^4gi5^W«:<BT$-a'5^!ia ; £:tf ^. 
ft*»»WKfiTS*-5iaHB. SHJ«tUJ: i 5 4-rS^ 

©liics o r mmm 2 ©«^ji s fc«iufa^ 1 ©tm 

ZMz-XmiZM 2 ©W^@©Brt * fc«#®©— SJ^-CC 

a zxm^ft&mmcw l -? »t«t4*w ra^-tf « 

*40. 1 mm~2mm4U. E*j*Wt«iMK J: 
40 ?f i 5C4t?. aWPFA*«a<tt»3. S^K^SSOfelSj 

[0059] ^(.»-c. mi<Dmmtfi 4-c»2©*si 

54&§iJgtJll 34*S#-TS. (HI (B))fl© 

gii. si^ii!ftsg»^©^®{bMSS^j. mfmm 

tmmw&T?zmmL*m^x^xb£\,K cne> 
<Dmmm<D®m±Lx^ m«. x^*^. r^>; 

so u- h^, i/>j 3- ^^tj^a^fcor *><fct,». c© 



11 

s„ 0i©gstt«m©xii-ei&*;*tts„ cc 

-C«. 01©&»#4Lr^(CfcttSnJ&tt**rf S 
[0 06 0] 02©Stgl 5tt, #7^Ifi, 

rtS^„ fc/tU 01©*g#tt£fc«02©«#fvt4 
L,-ca^tt©SS«?:«(,^li^{C«. 01 ©*«{£(,> 
»02©S«©-?;« > ift§ft5IS*Il>5C 

[006 1 ] -X^-C. ilE&SteSrSP^WKffiTSttft: 

fflm*>zm&$a. mi (o #©*EP©;£ft{cfia» 
ot, 0i©i*ftjti i»t6nri,»5$ioiii 
o*^aift#©«cj:9?is§ij#s-r. 01(0)02 
©*ro@ 1 2 aiffiBii«j*wu 9 1 <omnm 1 1 #?i 

^x;u*>e,g*:ffw6n-5^©)ajE. e#&30 -c 

[0 06 2] c^i/r. 02©tmjgi 2±tcjg^sn 

fc&iMB/I 1 3 £0 1 ©*« 1 0 *>6^8t-r -S C 4#S"C 

**. mt&t<Dtm*w\ (D) cc^t. 

[006 3] fcive. 0 1 ©«#** 1 4 t OMto&tm 
©02©&Sttl 6r03©31Sl 7 402©*H*B1 
2 (ROtAMWI 1 3 ) i*S#-r-5o (SI (E) ) 

02 vmmtt 1 6 ». 03 comm. 1 7 4©eg*tt<fc o t> 
02©*mji i 2 (Aoqmiiu 1 3 ) toimw&Mz 

[0 0 6 4] 02©8#m 6 4bT«. sgawfcas 

*m. mwimmsm. *mwmmm*im<i>xm<t 

cn6©g#iSfiJ©iffls£<»:LT:«. FHxtf. 
*S{C«fco-C^$4l6. ttfc. 02©«*#t;tf8©XII 

r«aw«MI©a3»»itt4. ccr«. 02©Jg«fcfi 

[0 0 6 5] 03©3«1 7tt. *7^«E, 53S3 

4#"C«*. *fc, i/!/3>S«*f<3l4-r43UWMI 

r«>Al». CCriJ. 03©31£402©lg«#<i©® 
«tt*ftT3tf*fc*>. 03©g«l 7 4 0T«ffiKA 

So 

[0066] 7 , 5^? : 'ji'7^l'A(cM3n5Al N 
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A (A 1 N) h4H>. TJU=f >3CfX4SBR^ 

*4«*#X*»£0a*HJmeTJiSBI**. A 1 N 
»0 T Jgtt. 3X*ttat#6&U:. *?£0<«2. 5 atm% 
-47. 5 atm%^tfffiffi-C*n«J: < , XA,^ 
(SffifiS. J^f4#x*iJ:C>'-e©ijfSfi. fiUBSErtttf) 
* SltPttBTS C 4 CC «fc o -CSiSiftS4Pfi5-r S Ci* 

[0067] jfflKcc«»rai2<oa«i sru 

03©3«1 7%^«fr*. (HI (F))*l©«t 

*fc». fg#«£|$*;*ft> 02 ©S« 1 5 4«MIU 1 
SttfiftmtZ. — 2T. i§«#03©S«l 7 402© 
tmUl 6 ^OASfiCWlU SElfffir©S«7J*SI» 

03©3«u i bm2<Dtmmi zttmt 

S. C C T «PJ— ©ISK <fc o -C0 2 ©S1K 1 5 SV0 
3©g&l 7^it5MI:iLfc*i, #5cKJ£;*ft 

r. *j*©is-cfeJ:<. */c-e-©w?4>RgS3njai» 

[ 0 0 6 8 ] tftMftM 1 3 tC^£ft£fft-?©Atfi 

20 AMHFtt. ttSfflHOJRJhJI (BP*>, 02©S&fflJ(cg 
feSSt,*®) «:SM^SJ:^K:0^-r^. 8E,T, ±120 
2 ©S«©#8tXgf& t Atil*ag^aJ*«SMTS «fc 5 
«C. «SJ8tJISM©0 1 ©g««3^E^ecH^$ tii C 

ttm* 1,1*. 

[0069] fei±©I®-C02 ©SSM* 1 6 €3£l#«:4 

-rsMiaiigji i 3 zmx.tcm&#im*:Y?mrz ci* 

■C**. (01 (G) ) C 5 L,Tf#6ftS¥2g#gSM: 
3a#f**02©«Sttl 6©*4L-Ct,»-5fc«e>»<, ft 

30 [0070] CCttt, fiLh©IST3|£«««eK*»a 

r*fHHbrtJ:i>. m«. itaxstcse-^r. tf 

[0071] «jtar. ^ h v * xvticwmmmz&m. 
*±exs«: j: o »yta. im&«M(fi* 4 

»<. ®fi)5:t©-C*.5. 

[0073] S/c> v h y ^^«{Cffl3R«fi4Eai/. 

4 Si^T ST F T L fc0 2 ©S#«*± 
Kl««:j:9»fc«. JpfrSiSSteO^to-i+Xg. 

so «rfPSi-rsc4*5r*s. jiftwtcci. ij^ms^w-r 



[0074] (9m<oBm 2 ) mmcomm 1 mare cd 

*s. 02 (A) -02 (E) «il (A) -01 (E) 
ittWll— r*s©-ccc-etti^tt»ww«wu It 

[007 5 3 02 41. 2 0«!fU©a«. 2 1 &m<t® 

m&itiz&mmfttiKzm 1 ©w&ji. 2 2 uaubMi 

*>e>&£S&2©#l4JI. 2 3«MSfJSt® > 2 4IJI1© 
2 5«St2©S«. 2 6ttJS2©&#l#. 2 7 

[0076] s-r. su&©^ss i ccse^t. mmv&m 

XM2 (E) ©ttS§&&5. 

[007 7] CCtB. Sl©SfW2 4il,T. Sic: 
<4>©rfc<U\. C©£5fcJ£S5iJ©fl5JS{;i:. f?9 

*.«, ifSKi^Tftsns, fcfc. un©«3£#« 

f£©Xfrc*3a$<*<!:&S. CCm IS 1 ©&#«£ b 

Srffi^S. gfc. #l©«»#2 4t;£. gr2©»«2 5 
<!: ©ffi»tt<fc 0 4>i£iUSm 2 3 £ ©2B*4©« 3 tffiK » 

[0078] m2<Dm&tm\<Dmttft<jy®m 

14£{gT£ m2©S«<!:L-r ^ffiCC A 1 N, 

[0 07 9] CCttt, m2(DmmU2 6tL 

X, SI ©Sttf 2 4 il^C^ffl^tfc CC 

r«. m2<Dmmtt± Lxmnrnzmmtz tmrnjiv 
t>'<k<Dx.mxmmm<D^mz±rjiz>. m2©8 

©t*2 6tt. S3©g«2 7£©ffi#&J:f) *>S»i2©# 
f4IS2 2 (RC*ttM3iJS2 3) i©SB«4©S^*^U 

[0 08 0] m3©S«<i:®2©^ : Wi©ffiS 
tt^riSTS-tf^/c*. SS3©Sffi<tl/-C3l®{CA 1 N, 

[0 0 8 1 ] HSS©Jf?!!g 1 t|5l«l©*)lH-Cia 2(E)© 
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r. mi(Dmmtt2 4±m2<Dmfc2 5±<Dmmt)t. 

m 2 omwtt 2 6 £ Iff 3 ©as 2 7 £ ©g#^3 £ £{gT 

s*. m2©*sso'^3©«s^arrs. (02 

(F) ) CCr»l5-©IfiK:cfc->TS&2©Sffit2 5R 
C>1£3©g«2 7£#8iTS0te:^L<fc#. «fKPB^S 
n-T, J5iJ*©Xg-efeJ:< . &tc*<DW$t>mM2ftts: 
\.>C£ltW)£Xhte^. g/c. S§fe©0S8 1 £«#£ 
*>-t*£C£&nJfirc*-5. 
10 [ 0 0 8 2 ] gfc. CCTB. 5£^£M&hr* £g» 

^ffiT-rs^^bs^tt^fflc^cm^L^. fife 

©8§*m£m>SC£fcoJtB-C*S„ 0!;U£, J&2© 
»«£L.-C*ffi(CA 1 HiOymWtfuZti-rcZfvXl-v 

t>y j)\,j*zmt.\ mi<DmmtttLx$z<rmM<ts2.m 
mm&m^xmmb . S3©»gior«ffi(cA 1 n, 

(ommut Lxm^mmfimmmmim^x^btc 

*§a£fci»wn«. im&m3<m&.tm2<Dmmtt 
t<D&w<,cmMc. &nmx<Dmmt)>km&>zK.it>, m 
20 3©*«#is2©*mji<fc#i8u mmtcm2<Dm&t 

[0083] M§tJ8tJ12 3 ^ztizm+oxm 

^asm*. mimmom±m m2<ommucm 
fcia^a) K.mm.Tz.jz'yic&igt'rz. se-?r, ±ibjh 

2©S«©#f§fX*I&. Affl^^SP^MTSJ:^ 

[0 084] «±©Xg"Cia 2(G) K^-r «fc 5 CC. 0 
1 ©8»» 2 4 RtfKI 2 ©g#M 2 6 £3£J#f*£ Stfi 
30 MM 2 3 *(S^./c^f*^g€:^K-r *> C£&X$ 

6. tcis. »iHiaie2 3«. mi<ommu2 4tm2<D 
mmtt2 6txm*tiz a oLxm ens^f*^g 

1 ©«»#2 4SO-S2 <Dmmu2 6©* 

[0 0 8 5 ] cctb. «±©xs-e^(*iis*^ 
2&tcm*7f;Lit&. u±<DT.mx¥m#mm<Dmtp£ 
xzmiisx fe«tc». ma. ±tax*§ccfto-c. tf 

40 te i c>'ss 2 ©g#M=&^i*<!: r z>mmm*'mdk 
-c. $6(c^^xfi*»nxr«/7^if£^f*^s. R 

*7ZI$.2itXi>JH,K 

[ 0 0 8 6 ] sfc. *mm<D&i&imM<DBm its* 

Kiffi^feti'-S C 1 1fiXH -5.. 

[0 0 8 7 ] (HJS©Jf?S§3 ) HJfi©^fiS 1 -CiJ^2 © 
mttt<Dfr%3m#t-?Z>m : S:n<\stcifi, CCTBI2 

©g««scxs3©s^^f*<b-r6«fi)'&^-r. 

te. 03 (A) -03 (E) Bil (A) -01 (E) 

so iwsisi— z&z<Dxccx{mMtemite.%mv. n 



C9) 

15 

coo88]ia3f. 3 o »jfi 1 ©stg. 3ntmvm 
mztctt&mmfriirj: 1 ©*m». 3 2 mmnmm 
t^tez>m2<Dsmm. zzummm. 3 4t*jin© 
mm$t> 3 5«^2©ss. 3 6itm2<Dmmtt, 37 

«^3©»«t**-S 0 

c 0 0 8 9 : s-r. m&vmm 1 kseot. ishi©#jih 
-cm 3 (E) 

[0 0 90] CCCIt 3U©S«3 0iLt> *f-7X 
mW. E3?»«. Hz^S ?*St£fc££/B^£c<b#-c 10 

CCVitmZO. 7mmO*7^1S(#173 
7) SrfliOS. 

[0 09 1 ] CC7», 02©Ifi3 5 4Otf 1CDI 
S3 0<fc9feJl;*©J?<f$«:©ffi<,>:E3tSe (US 1 . 
1mm) £/B<,>£. S2©SStl/T^^?7i'7 ^ 
^l©S«3 0±fC^bfc^«r 

«3 4"C»iHJSItjl3 3i7-rJUA4S#L/r7^;l'A4 20 
*3*>±tf 5B. 7 ^ ;u A*iJrtift*H3 . ttMRMI 3 3 4> 
JTftft#»)©i;§£SW"t. ?7^AiAotl3i5S 

JI3 3*P35ft(Dm^2©Sffi3 5«C^1 ©lg*#3 4 

(I3©Sf3 7) £ft5ofcf£-Clfr2©g&3 5£7r8t 

[0 09 2] CCC«. »3©iS3 7tl/T. 30 

[0093] CCttt, S&l©lgS*t3 4.ibT 

[0 094] CCTtt, Jg2©g»#3 6 il 

"C. Jfl 3 ©*« £31 2 ©S«# £©&»£<!:. SB2©S 
i ISfOSfJI ©«»£ b ifi £' % 6 i> Si >tm*/Bl » 

[009 5] XMKD&m £Htt®^m?H3 <E> © 

ttTOffce. 'X^-e. ®micmvcm2<Dm&3 5<D 
&zfm-rz. (@3 (f> ) sin (onmmt. tmic *o 

«cHi*3ti. ?&2©S«3 5 <!:&§<J!gf)i3 3 L&ftM-f 
■So 

[0096] m*mm3 3 «:t$n5f?©AtB 

*iflt. &fHI8fJl©&±@ (IP*?. ®2©g«ffiiJK:& 

«c. «§yjstJias©^ 1 ©«§«*s^tc^$ c 

[009 7] CCr«. JfU©8S1vf3 4<tOT 50 
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1*. Witt. JBt<D&lB2«:CTOft4l^i&SHft* (SI 
[0 09 8] IJLL©Ig-C03 (G) CCift"*-J:9{C. ^ 

2<Dmmtt3 6&vm3<Dmifc3 7Z3m#f?zmi 

H133 *«^.fc^ft^g*fP»-rSC £#T-*S. 

m2(ommu3 e ±&mm®3 3 t<Dmi>atm2 
<Dttmm-c$>z>mitwm3 2i>i$>z> 0 c^it^ens 

S&2©#f4Ji3 2#;*^*;i£T-j&g;* 

m2 (ottnm 3 2 *«c^fi©^^7n^*$$-a-r 
[0 09 9] C ctu, &L±<DT.m-c¥m#gm*:5Em 

SttfcMeCTLfc*. tLh©Xg-C¥^f*^g©^* 

Rvm3<Dmwi$:3Ln&f§rz>mMm®znfc&-e. 3 
mm<omm 2 1 a & tcm*&t>it z c £ #-c * 5 . 

[0101] «±©*8fi£r&£;$l6^CCOl,>T. fcJTfC 

s. 

[0102] (XftM) 

[fUStftf 1 ] CCttt. IU-S&_Bt@iJgS|5 ( n * + * 

jUTFTMpft^iTFT) mmBomm. 

K|g:WSrea6@K©TFT (n^+^^STFTR^P 
ft^STFT) ^IBJNffCffUib. W®f63fc3^£W 

(04) 

[0103] if. /ISO. 7mm©ii^tt^^S« 
(IlOitl 0 1 ) ±4C77XvCVD^{CJ:0 1 0 
0nm©flWrSfkM{b^y3>il (HTKLfttO «rJK 

>y©KfCS«©«S©fc»<!:. x^^>y^ + >y<- 

©^Ss%te±-rs/c«)(c^fiS;-rsfc©'r&or. 

[0 104] Sfc, *HS6WC«^l ©»« lOliO 

[0105] ^c»-c. MftKft^ >; 3 >m±k^ 1 ©w 

mmi0 2tLX, ^^•y^^CCfcO 5 0 nm©KJl-C 
*>y^^»B«:^T-5. Cttli, X/N-^^ii-CRS 
MS ft & * > 7- >JKtC*iW S ^^©SiStgP©^?^* 
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&m-ctetj:\,\ tit. *>?x7->mi.cm.m2tiT> ft 

fflfSCiAi-C*, lJ|«lttl 0nm~2 0 0nmr 

1 0 3 £ . 9 £&{c J; 0 2 0 0 n m©Jg/rt?& 

«J%ffiffl-T5C<b*Jr#. KJSSSffltt. 5 0nm-4 0 
0nm-C9SRSrti»J:(r». C<DJz 1 ©*ffi_t 
KJ& 1 ©*«*■ 1 0 2 (*>Wr>®) £!ff2©tm 
810 3 (Hfb^>;a>JB) *»«U a©JDBnBH 
2©tm»Jb«C*?-*JBi«Lfc«. ««w<c^j*aiAn 
am i ©*ro@ iSH 2 ©tt&Jl £ ©??ffi-C^lit3 «5C 

#**J5Jai«f><CifcU )H2<Dtmj|l 0 3 «cS&fi©#:tf 

x7c3S#£r*-e-5c£#»*iA>. 20 
C o i o 7 ] BWbf y a >i^KTi&»tW8© 

tM/XSiH.. NH„ N,O0»6fEH3*i4IMtWb 

fva>m immts i = 32%. 0 = 27%. n=2 

4%> H = 1 7%) £50 ran ($?$L.<ttl 0-200 

•So m>-C. TflM6*SJK©±JB<!:l/-C. ^XvCVD 
&T?JjSKfiK4 0 0 -C. WMrt* SiH„ N,'0*»6flP 

HsnsKfbSlfbf ; =>« (ffi/SJfcs i = 3 2%, o 30 

=59%. N=7%, H=2%) £1 OOnm («$ L 
<«5 0-2 0 0nn) ©JSSGClgJlJfJ/jXL, 36{c^m 
«H»-lM*{C^XvCVDffi'risSJBBiflE3 0 0*C. J&JK 

#*s i n,-c#M,jttm*mrzmmtom (cctb 

7*Jl-7 7Xi";3>I) £5 4nm©JS;* «?SL< 
«2 5-8 0nm) rjgJjJEOfc. 

[0108] ^m^mTaTmmmm 104*2 mmm 

tc. ^f*J9©tm«:H3E«&l,>*s. jflfiKMti/'ja 40 
^Sfca^'ja^v-'JA (S i.Ge,., (X = 
0. 000 1-0. 02) ) 6*tt££Jfl>. £*DO# 
IS C*'<9*S. LPCVDft, 3lfc!^7X7CVD 
S9)(ciD»WhtfJ:t'. 7*7X7CVDg 

t». *fc. H— ©JsS«ar*««:)i*n*cia<TliU6 
ttSU¥«*lt£«j»b£MO-C«>.i:l.>. 
[0109] *i»r. MWiit«Ti4W(MOS 
ffi£i5fe#0/tf&. ^• > y>*-CSffiCCi^2 n m©ffi?5l>Bt 

fbis*fl5fisra. xi>t, TFT©o*i>ffl**ijiarr4 so 
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fcfcccaMWWftS* <sJ?o>*fcH:y» ©K-t 
>y«fir9. CC-CB, 5>>i*9> (B, H») ZWMftffi 

f>y^*jjniiSEE i 5 k v. ^*K9>***r 1 % 

Kt«Ufc#X4Sg30sccmit., F-X12X 
1 0 1, /cm , T?*afr^y3>iUcjKn>*«8»lL, 

fc. 

[0110] Sfi&ff-C 1 0 pptn©- v>rh& 

[oiin &n-c. si»fftftai*m>»a{bs-a-r«ii 

(omm-cff^m^a. 500 *c-6 5 0 -ct?4~2 4 
( 5 0 0 -c. 1 ms\) ©a. tg§kit<Dtci?><omm. ( 5 

5 0*C. 4^K) *fT-T J T*§£#iS*#-r*S'y=»>|g 

{b«rtTo tea*, s^rof^btfirtett? >^r-- 
^i«BtMt»fk*ff->rt>J:t». certify 3 

[0 112] Jjtt»"C. ttAM£&4T*-S2'y=>>ffftiB 

(X e C 1 : i£S3 0 8 n m) ©«SBt%^»*. *fc« 
K5RSH»tf"Cff -5 . U— y-36«C{*ifeB4 0 0 nm«T 
©i+^vu— tf^. YAGU- if©S*2i!&iS«t IB 
3iSSIiS%m»-5. CCTtt, »0igUHj«8Rl 0~1 
0 0 0 HM.&<D>l)VX U— !f-3fe=&ffll> t SKU-lf- 
7t*7K^(C-C 1 0 0-5 00 mJ/cm 1 CCjl* 0. 90- 

*BB*j£3SSttn«J:i>. CCttt, ^OiIL-^^3 
0Hz, x^;l/**-®S4 7 OmJ/cm'ru— !f-7fe©M 

««f-rtT9fc«>. u--y-*©JB«KJ:0«ffifc!Wbfil 
A«iM«»M(D«irA{b(cRt(y. 7^t£tS«:.1SS*f#S/'cJi) 

2iSS3ja-m4iifisjfi%3afflr-5©*s«F*ot». Raw 

KB. Nd:YVO, U— If- 1.0 6 4nm) ©^ 

2ififiSifi (5 3 2nm) ^3iSi9j^ (3 5 5 nm) 

w^i i ow©»«&&ti©Yvo, u— y*^s=faisnfc 

fc. *JiS©*K:YVO,$£ H ^£^^^^€:An 
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36£jR«c «fc 9MiWIi&cr&iM#£fc«tiR0#©o--!f 
iBodg&o-c. WBMfttcmfrz. t©£#©x*;I/ 
¥-8Jg«0. 0 1-1 0 OMW/cm'gg (JtfgO 
<»0. 1~1 OMW/cm') -eU 
T. 1 0-20 00 cm/s?lg©iIg-CO-- tfTfetcSt 

[0113] A^X. l~-y~%:<ommt l cJ: f )fel8.2ft 

tdmm^y *Bra&*o/c&. *v>*xmmz i 

2 0 Or £ft 1 ~ 5 n momimfr h 'J T 

^^^XtCVD^XA * f ffi^SffiJSi'-C 1 - 1 
0 n mSS©^t^*ltai/-C^ V TfBZBtfLLX $> <fc 

coi 14] #a>-e. ;<'jri±o/<7^(cty» 20 

>M5 0nm~4 0 0nm, CCtiJif 1 5 0nm 

xBi&-rz. ccroiS)i^». j$]g)E*j*o. 3P 

a£0. *X (Ar) j£S%5 0 (seem) iU J&Jg^ 
7-*3kWtU 1 5 O'CiOfc. ft*s. 

©Jl^igSfct. 3xi0"/cm'-6xi0"/c 
m\ ffOlflfigBl x 1 O'Vcm'-a x 1 0" 
/cm ! t*5. -£©&. ^5tr%ffll^T5 5 0-C. 4 

^si©^ffis*tfo-y * y >^r, i^s^^w-r 30 

[0 1 1 5 ] iXO-C. AiJT@*x^^>^X h 

y 3 jilRWtc^* o /•? vrmzm 

z>tctt>. MitmfrtbteZ'i v rm^y? if&icm 

co 1 1 6 ] ff6n/t^B^jg*w-rs->y=i 40 
(*y->y n>0tfeD¥«n.s) ©atMccat-v/* 

[0 117]^>t, y-9t8&'£tsx.v**>Y'Cmt 

y- hiutRi 0 5 ttezmmziii&fttTziimmz 

BUS.?*. CCr«, 7"5X7C VD&KiO 1 1 5 n 

m<Dms-cmitm{tiy>)^>m (aaj&Jts i = 3 2%. so 
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0=59%. N = 7%. H= 2%) r-ff^O/c 
[0118] #a>T\ y- h»*SR±K:i8/52 0-10 
Onmd!)$lC!)iagi, If 1 00~400nm©5 

2<D^ist*a^^fiK-rSo *^jsw-c«. y-na 

*i® 1 0 5 ±{C^J1 5 0 n m©g{b* > * ;HS. ffl$ 3 

[0119] mi©jg^®Ro f m2©«m)g*ji5strs 

SgfitttmiOrCtTa. W. T i . Mo. Al. Cu 

m&.vm2 <D&mm± lx y >««wF*wi7aR* k- e 
>yofc^>es-> y 3 >micKm2tiz>¥m&m*>. . 

AgrPdCui^££ffll>T4><J:t,». 2®«^«cSS 
I3n-r. MJ15 0nm©^>^f>®. IS 

J15 0 0 nmO7Jl';-'?A<!:-> l j3>(0^ (A 1 - 

s i ) k. rj?3 o nmomt* zismzmxmmhtc 
3mwmtvxt>jc:\.>. $/c. 3/§«jt<!:-r5is^-. m 
i <Dmmm<o z > ? x ^>cctta.rg<t * > y^ 
fflt^rfcj:t>L. l2osiso7;i-5-')Aii/y3 

>©-^ (A 1 - S i ) iKttx.r?;!' 5 -^Aif$ 
>©-&^M (A 1 - T i ) 4ffit,»rfeJ:<,»0. 03©^ 
ms©^{t ^ ^isccft^r 5f >j^=S:ffltir <fc \.k 

[0120] ±IEH 1 ©^^^2 ©^mK©x y 
®S) Kl± I C P (Inductively Coupled Plasma: §fzg 

icp 

x5-^>y^ (3-r;i/^©^@ 
tcEnfln;*ftsii?jfi. s«©^®cEn*n3n5m^ 
a. s«ffl"j©«sass?) 4saisg5-r-5ci«:«t^-c 

m\<Dx.y =f-^> LX 1 Pa©EE^J-C3 ^ Jl-M©^ 
g(C7 0 0w©RF (13.56^)^*18X0. i^f 

>wxKCF ( ici 1 io t i4m>. -en-en© 

^XiSai:t«:2 5/2 5/1 0 (seem) iO. 
W (^4X7--^) «Cfe 1 5 0W©RF (13.56MHz) m 

^!xao. nswtcft© a B^-f7 x^BE^entti-r 
•5. acto. mmm<D&mwm-*4xix. 12. 5cmx 

12. 5cmr*i). 3-/jH©^iMt-fX{CC 
-C«:3-<JU©f&W£ttfcS3tnffi) «. il:S2 5cm© 
R®-C*S. C©mi©x^5 L >^fl:«CJ:0WJS?rx 
y^^ifLXm^T—^-^trio C<Dm. \<i> 
X F*>6&£v*i;£|&£-f±-rK:J?r2©x-y ^>y^ff 
(C^x.. i^>yffl*^(CCF ( iCl,i4fflli, 
ft-ett©#*iiiEfiJ:t£3 0/30 (s c cm) <b 0. 1 
Pa©BE^)'C3-('JUM©^ilB(C5 0 0W©RF (13.56MH 
z) m^fcAOT^XvfcabaOTiftS o#ea© 
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x^>^£tf^fc. SfiffliJ (^7-^) iChZO 
wtDRF (13.56MHz) ®2>£&AU JIMWJCgWgEL 

©x 5; ^> ^fFrtJWISRtfT aNSSi fcPIflgJCX 

2 ©x v =f- > ^#£S& 1 ©x v * > yjfili 

> (P) $fc«5H5g (As) ^fflt^. CCCli. -f* 
>F-?"ffi£flll,>. ?*z.yj> (PH.) 4*3lt?5 
%CCi&#ll,fc#*£tfcS4 0 s c cmil. F-Xfi* 
2X1 0 1 » atoms/on 1 iL, Mt^EE* 8 0 keVil 

rffs. c©i§£, »icD^m^*snM*^-r5^ 

^7^ic*f-r-2> -7* *£&»). It ^SWfcS 1 ©^$i 

m i wmmtmcai ixio" 
~i x i o^/aifco^&mwcnm^^-ri^miTc 
mzmmstiz. ccm m i o^ummmtmcig 20 

[ 0 1 2 2 3 ;X(,»t*. \sV*YiPtt^7*Z&m&£ 

zm<*K -en-en©**^stk*3 0/3 0 (sec 

m) iU 1 Pa©JE2 , T3-Ol/*S©m@K:5 0 0w©R 
F (13.56MHz) mtjZ&AL'CT'yX^&gJ&L-Cx.v 
f>^6 0^fc. S«fW (t*f4*7— ^) «C«>2 
0W©RF (13.56MHz) ftt7«ttAU HWWtC@©e 

a^vrxmBE^EPfln-rs. c©«. u^^h^e^-s 30 

VX*£l££-I±r«Cjg4©X?*>y^«C^;^ Xv 

f >y^«:cF,ic l.io.i^ffliv ^-tt-ett 

©#X?fcgJ££2 0/2 0/2 0 (s ccm) il, 1 
Pa©Efrr n ;Hf©mffifc 5 0 0 w© R F (13 . 56MH 

z) nt>zm.L-c7vx-?*£j&\s-ato2 o®mm<D 

W©RF (13.56MHz) WlZ&AL. HS05«C©©SB 
* > ?$ffiRCFJ|l4 ©x v * > y^fF*0 2 ©x * ^ > 

?®mtn&t tt ?z. c<Dgtm-cmi<Dmnm&T 40 

H£U ^2©^tm®*±®ir^y-hSSl 0 6- 
1 0 9fcJ:tf&ffii&jWfc'&3tt.2,. 
[0 123]2a>-C. VisX ha^&S^^Sr&fcSb 
S2©F-f>y^fil4tf 5. SS2©F-e>y 

(PH,) **Sr5%K#&iftU/c;tf;*£iSiES3 0 s c 
cmiU. K-Xg*l. 5X1 0 * 4 atoms/cm 1 £ I/. 
Jjnil^H* 9 0 ke Vtbrff^. C©iS£\ IHl©ig 
^®SO £ ^2©i9?ijlA^nS ; &^-r^^*fi«?7C^CC*t 50 
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-r s -^x * £ & . g en^flccfg 2 o^mmmim 
f&ztiz. f^2(o^w^mmc{x\ x 1 o**-i x 1 0 

1 ' /cm 1 ©jggffiH-C n MSrtt-^-T S^tt«J7CjR*aSSP <* 
CCriJ, ^2©^iffi^^£[DD?§gffiffl©M 

[0124] *|fg|M«aj-C«^ l©i7f>^ 

ffi. mi©F-f>i/ftiS v ^2©X5,^>yj!iS > m 
2©K-f>^MS©)l|im-CSMS^fo?c*s. ftJcPR 

12©x^>yi!il, Jf»2©F-br>f 
8J81. ^l©K-b->yjaS©JW?-C^fo-Ctcfc^L. 
mi©x-y^>^J!ia. 8l2©x-,^>i*-jaa. mi<D 

k- f>^a. ^2©K-t*>y«ia©J®j^-c?for 

U 03©K-t>^S=£tf^. h*6^v 
n^**JUMTFT£££¥zgft:Jf£S5J:5 
<c0/£-r*. ±IB^3©F-f>^«i® B3tas 
*iJ:CflBtt0l8K:*»(,»r. P?t^STFT4Mt 

s^<*)i*j«fc vmm®s.zBi$.TZ!m&mtc p ss© 
jgrnM^tt^-r s^i««57c^^8i»n5 tifcm 3 ©^^ 
mm*Bi$.?z. ^3©^*6igj^{c«i x 1 0 

" ~ 1 X 1 0 1 '/cm 1 ©igSffiffl-C p ?S?:f=t^-r 5^K«J 

«3t©xgr > ( p ) aigfsjja $ n/cM^r* s p 

[0 12 6]^. ±IBU^^ h*6*i5vx^4i 
*-t±"T«:^4©F-f>^jas*tf'5. ±IB^4©F- 
t>f«Hl«:j:»). !®3ga5feJ:0'|gl6l5ISS{C*j(,»T: > p 

j&£-r*¥*9(*Jift p ^©^mM^^-^-r z*¥H®7um 

©^^^CClil x l 0"~1 x 1 0 2 1 /cm 1 ©iggSS 

s„ 1^. »4©^lt«i»«tc»45feoxer';> (P) ifi 
®M2titcmm-v*>*>&. ps*#-^-r5^««»7c3R© 
t«S*s-s-©i. 5~3i^jjn3tt-cvrigmsttpS£ 

ftoTUS. CCtlJ, ^4©^F|s6#)M^<!:l^i;jggai 
^©M^^P'^i:^^. 

[0127] &±Sr©IgT-eft-eft©i£iS&J!tCn 

•5. i®^g!3*j«to*|giii|5igg{ctei<»r > p ? * ^;UMT F 
i*fc$Lir zmm&mica. p-m^i 1 2 tp-^i 

13*50(iSSn. n^+^JU*STFT?rSfiS;-r^>^{* 
®CC«. n'^JlSl 1 lin'i)Sl 1 0*^*l-enjf5fi£ 

[0128] 'X^~c. •en-en©^(*)i4cm 4 ]n$tifc 
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tcfimcXiXtf'?. CCttt. «f(UF*m>. 
H^VT-C 550-C. 4 KHRIOffiUfiatC «fc -5 f bS&S 
*?fofc. 

coi29] w,»-e. «Hf£ii*H5» 1 ©jmm&mi 
i i4*jBj£-r&. **5SM-e«. y^x-^cvD&cc 

©r-& < . ffe©^ y ^^^tsmm&^mm^fcimfa 

[0130] *Xlfe0rct;t. ±ier£ttft*fT-o;fc|g. Hf 
l©@ra<ffii»)8*^bft:M*^Ufc*i. ±fBS^C© 

[0131] SfU ©Jf ra«ISK±«:***$t? 

Mt^ya>ifr&tt**2©«niBitii (h^lsc 

CO *MJ*1 OOnm^RSLTJSyGa (300-550 
"C-Cl-1 2WIBOJIMHI) *m». *»<«l**«ft 20 

-r-sxn*^. c©x««02©aiBi*6*ae«:£*h 
cfc d *m#m<o y > * y > y#> k ***iss-r a 
mtf <) 3>«*>6fcs» i ©jhbij&ihr 

©#tt«eHflW&: < *SHMI***{br*C 

[oi32] 'X^-c. m2<ommvmm^K.mwmm 

#B*>6«Slf*3©HI8Bftit«Bl l 5*»BJ«-*. *3S 

s&gflr-Bi&ji i.05m m©r * y juwnK«^«r 

5. ».»"C. y-hM*fc«y-HI»£&5a«H 30 

9 V *-JttiRW4. *fl:5t0flr-tt1g£fc©x * * 
>*«M*JRXff9. *3Q6CT-C»m2©eWi»i»«4 
x ? * > 4/* h „ A- <fc L tl 3 ©BEI*6«ja*x 

IIWailW*x»*:>yLfc. 

[0133] -£©&. A 1 . T i . Mo. Wfc£*flH> 
■CSS 116-122. JMtftlCttV-XEM. mra 

5i#aoaffiRc^iK«e&i-*»«iR-ri. cc 40 

"CHE. Cft6©m@£tfiB|g©l5mtt. TiJK(JHIPl 
OOnm) &i"J=z>*dt*A II (KJ53 5 0nm) 
iTi0(DI5Onm) <fc©SJIJg*/Bt,>. ^4»-x 
>y*fTr>fc. C?Ut. y-XSS&tfy-XESL 

swiff. 5i#au*s. mmteifttt ^ 
sns. jBBW6itBi«:at>nfcy-hBi»4 3> 

h*KSfctt©5l&tULttlit£. y-hBH©*B» 
KRttfcti. ffe©£I3(l!©Jgg|SCt&. WVBK1»M«S 

*ff5lj£TS. 50 
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[0 1 3 4] ei±©«HcL-C. nft*;HTFT2 0 
5. p?t*JHTFT206. *s<fcO f ett6*ffitilfl«J 
Kt*^btffcCMO SlsIS8*W-r£IEail[II882 0 2 
i. 1 OOiSrtK n ?• t * AST F T 2 0 3 * fcB p 
* + **fiTFT2 0 4*MR*AfcBBR#2 0 1 *ff? 

[0 1 3 5 ] igU&HSSKlfc^T. n?t*A«TFT 
<01©n?--*>*.rt/MTFT) 2 0 5©*««ittft 

Hi. y-^«w*w*Fu-r>««ii/r««w* 

*l©7K«rtHtt (n'ffi®) 1 lOi^WOTW. 
[0136] IgSblHlKKfcC'.r. p^f^ST 
FT (f l©pft*JHTFT) 2 0 6©¥i3f*)f« 

ft*j«wiwi4. y- h «B«««rr 

SBi«»IB*^LrS*403©^««J«« <p-« 
«) 112£. y-^WWJtBFU-f y««£ LTS 
ttrS*4©3WIMM (P'ii) 1 13t4Wl/t 

[0137] Ch6©TFT (Sl©n?tMSTF 

t. mi ©p3=-+*;i'§rrFT) *jODffl*^*>«-r^ 

7 F US'* £IhI8§. /<»77@B, U-^Jl/"> 7^088. 

[0138] £»©®3R*»-? F y 4»x««:iBas 
*lAi««te**fBL-C».»41BR»2 0 1 tcfeivc. 1 o 
©li^rtK: n + *JlMT FTSfctJpft *;H!T F 
T *«&«;?. r*$«). cn^OTFTB, *S*<#J5lJ-T 

MSnSTFTi, *ft«$l4DTFT£(C*K*Se£j&* 

8iSh5TFT (WtMSPfflTFTifeiifA) «. * 

*0. nft^Jl/STFTt^-^Tt, pft*J«T 

FTt*oT«>j:i>. **i6«tr«, »©i«-c*(8es 

tl 5 W&SfeftfiiT- £ H£ilft«Cgi£ S ft -5. T F T * p * + 
*;U£tTFT (02 ©p ? + * JUMT F T ) 204iL 
fc. *fc, *HiSP4«. ®2©p?t^STFT«n 
©TFT*— oaw*. X-f^>7-fflTFTiltnf 
^^.jUSTFT (»2©n?t*A-STFT) 203i 
0. »2©nf t*^STFT©FP-/>I^iiI2© 

P7^*;usTFT©y- y^Mimmmm-cmmt 

*>. S/c. f2©pft*JHTFT©h-|/-f>« 

KKcflgRr&s«k«a 1 2 2*t^3n-rt,»s. 
to 1 3 9 ] &m«B©^£-x>^#ii$7Lfc<=>. t'-y 
xhttiot 1 5 o*c. 1 2#©ss$yffi*?Tt». ^ti» 
■cff2©pft*JHTFT©Fu-f y«l^«:S 
«Snfc««W«(C«l / ra«c*J:5BBR**l 2 3* 
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&3&z>tat>, mw&im±Tz. mmi*. <±mm$i<D 

•5J*mtm&£&. ( i n.o-zno) . wtitas.® (z 
no) mzm^nit*^ wm&mtmmic, Amt>i% 10 
*&<D&mm t m u x s& * z. >> e. & * 

CO 1 40] Wm&&<D>-<$-->!fi)m7Ltcti, U 

yxhiisit. 2 5o*c. i^raco^iaffi^ff ^„ 

[0141] CC*r©Xg^»TL/fc©Pi*i04-C* 
0, m 1 ©»£ 1 0 1 ±tC&l&ZtltcT F T<D^^i>J^ 
fctfofc. ^**;UfiL/^i>*;MiW=5 0Mm/5 
0/im©nftMSTFTOV- 1 1$t4^:7?&H9 
«C;K^\ ^i>*rt<gL/>i'*.>MigW=5 0//m 

/5 0(imOpft^Jl'STFTOV-I^tty77* 20 
0 1 0 fCTn-r. 

[0142] iSJ&li® 1 2 3©igg|5=&S5<l: 5 

U ^©^tC^-x^^U 2 5 0'C. HSRS© 

[0143] -x^x, m&vm^mm (s&2©»«o . 
w-sigai* <m i vmmm . (Sdwssritr 30 

t* (lfri©*g#tt) t?TFT#Si9:WP>ft-r(,>-5®<!:ig# 
(JS2©g«) i^^^SS (SSI© 
St£) i-CTFT«r^^<£„ Mtt©il5t,>SS*fflUS C 
iiCfc^T. WcmotiZMMJimxTFTZ-gtsmic 
9 ; 7v>?1fi£.GZ>ZL*:Vi<. *$mmxte> HI 1 ©& 

Lrr;u3-**o««««K*tt 

#£0*T<tt*J:5«: v *o*>W^<2Ci*iiS 

|SLh<*t!-*C<!:#-Ci*£. C©«t -5%suA!lSib-C«. 
ffflAtt. U— •f-ft^jtS;* -£/<:»). tf*S)g(CSiECC 

7-/^14:ffll.>, ffC.ji*fi*0. lmm~2mm£ 

[0144] s/c. iniBt-r-5i«(c«±iaB!r^s*tf o/c 50 
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[0145] mi<Dttnm {^^x^m 

ifi?. CHt, Sr2©SfiCCTFT*$tfJB*«!5¥3 

n. sm§ti/c«®«. s&2©tmji (*>*v$mc& 

S®{t->'Jn>®) ifcS. Sfl2©tmB£m©1#|s|- 
{Ctt^Tfc^^fcsb. tfctttfchS&A (W;L«\ ARB© 

^x;u*^^#w6ns^^©iaEE, r 

^fi<JK:m#tt©fH,^S|57>*i^(!SS4a/c/t*. £0^30: 

[oi46] s/c. mi ©»«©-* jxtm 2 ©««© 

VAX*^-L lsXls**> tftm±mmx$>z®£;K. 

«. S&2©S«£^M^£e1MX<fcl/CfcJ:<,>. £ 
fc. — t5c©^l©*««ca^t©illggi5«rS:W. ^ffiKO 

^rs^tcttf 1 ©g«£-e-n-en#»i t,r <ti,>. 

[0147] A^X. gfiBSn/c02©^l|£f®«:^2© 
J£9**-Cl&3©g«*g»U (J&2©S«) 
i^3©««i-CTFT*^/d. m3©»ffi<t 

[0148] C©02©g»M«*^-C*C^n^ig 

OX A 1 N x O r |g*iaffiCC^3tlfc^U*-^-h 
(PC) 7-f;UA (J5S0. 3mm) =&ffll,^c. ^2© 

2 ©t#*Ji t ©««**^(, >ttm*mtR-r hzttw*. 

0^. C5t5Ci7. ^©ig-r^3©ss*iyj^ 
U S2©Jg*tt©*?r^ft<t-r-S.Ci*s-C#4 < , 
[0149] S/c. CC*TOII*»7 UttmgX, 
m2©SS(l. lmi)i. I3©SS(0. 3m 
m) tXVk$.tltcm<D\--$ JU©/?3 (-*f©S«4^ 
t?i!3) £v^a>-£-ca!j:£Lfc£C3. iftl. 6 
mm~l. 9 mmTinfc, 

[0150] ^tr^-C. TFT^^fc-MOStfft* 
*©Aofc*^fCCSWr*?§14©S*1vt (m 1 ©«* 

«t» u— r-itumi-rz citao r7k?§i4©ssw 

(0 1 ©&##) ©««^ f- F %±Cf X S 
/c. IUB${C7tcK:SWrm3©S«<i:m2©gS«©SE 
r#8t££CStfTJR3©S«fciW8i3ti-S. 
r BIU— XSCC «fc o xm 2 ©S® i ^ 3 ©g&£!iJi§f L 

gij^©x?i-c-en-eniKi^L.-ct><fc^. 

[0151] C©&. *^?r^3-a-^/ctf). 

[0 152] C^Or^2©«Sf*t©*«:3S:^{*<!:-r-5 
TFT5r^tJ)lAJf#6n.5. C C *-C©Ifl*5^7 ofc 
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L/? + %MaW= 5 0 wm/5 0 iim©nft*JH 
TFT©V- I #£$^7*12 1 15C7f;T. £tc. ? + 
*;USL/?--f *;H|IW= 5 0 urn/5 0 /xm©p 5=- + 

[0153] 0 9-01 2*>6S!^IRi'iS<J:'5K:TFT 
©^ttmi^i'^t&frofcCi^e. C©«£9fc— 

ffi.<DWm&i>*&^tc&, 3 0 0 T3J£Lh©JIMMI*tf5 C 10 

tt*m-fTFT£ff5j£-r SC<fc 4>E»-C&.S. ^USSW 
KS*UtJ:5«:. WT6*«±(CT FT 

139-01 2r»5ft£J:5&»l^14*^-rTFT£ 

[0 15 4] Sfc. CCS-COXIi^TL/fcaPg-C. 
^2 ©«»tt©*43tf$^iT-S T F TZ-3tsm<D F - 
5f-iKDIf3 (J& 2 ©£##>&#«?<¥;*) *v^^p^- 
3i-Ci!l5£L/ifciC-5. ftl 4 0 Mm~2 3 0 um-C*-^ 20 
fc„ CCD^^tCh-^JKOJlS^rPC^^^UA (0. 3 
mm) J:DtIC>(>(Dit4Ci)!ii-C*5. gfc. C© 

j: 9 &?f s -c* ~> x t f Ttt&zmjE-r •& c t &x i* 

S/c«>» Jfr2©^tt©*-C*>3m<*£fc<). ¥©<*Sl 

[0155] 2a>-e. mfcifi'ti/ 9x-mt>tix^zmm 

[0 156] ELIiUB, 3fefcJI. mS5ri&j&I*/c 

itnM&Amzm&icm&ttitxELm (^s^-e 
<Dtc#><D* + 'j r<D^9b*tf t>-a--5fc»©)i ) zmm-? 30 
norm*. {s^F^wffiELtm^^^w 

mzm^zct&xzz. *fc. m?w^)i^i§faA 

®<t L/r|g{bafRU©fii«*m*fflt>-5 C <fc 4> 

s. c n e ©wis e l ffi*wmimit2ito(Dtm*m 

[0157] KESk:ffl(,^ftfi|Bftor«ttTO^ 40 
©/h<*o£JS (f^WKtiJi^© 1 mi> L < « 2 Site 

tLXit. T)\>*> X )&M<D — 3-C*5Li OJ^A) 

[0158] ^Of. W^b^D^i. ras<t 

*4>fr< £ fcWTrSW^^^WtSfSJfli. £SSH§. 50 
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m±mm. mwm±mxmx-rz>cticj;t). 

©E Lm<DMit< l c<};?>&<tZ{g.-rWg&&A?2>Ct* 

o. 

[0159] ,x^x. mi5vmmttx\m?)ffi*m>& 

^StcFPC (v u*->y;i/ nr--+ ? h) £B£ 

9 . ^mi4f4^-«c J: •) AtH*^SB©Sm@ £ F P C (c 

[0160] ^*J*n«. (@^«ifiitBM«<i: 
riffiK3nsRm^©^7 -iJi^mixiiJ:^ 

[0161] JW±©xgrFPC*i««i3nfc*^*- 
iaursa^g©a&cg< c<bK«cs„ se-^t, ^2©s 

[0162] $. fc. B3Sm®«r^@i E L@<bH@ 

[0163] ^EHJSPII-Ctt. ^2©«s«©**3at» 

C«fc*5. ^ i ©ss*fajS8i±-r«:w«^^?:M±-r 
•si®*^for^e.> ^2©s«*s#o> ^i©s 
«*iHjgtL., msom&zmmLtc&x. m2<om&R 
vm 3 <Dm&z§>m?z>JM±Lx mmmtm 

[ 0 1 6 4 ] W^^^^fiSbfcf^-CSffi* 

[0165] [ HSS0H2 ] ^USSWJ-C^. ^JSW 1 i- 

[0166] Slifi^ 1 {Cfi£or. IlOijr ^> 
ffl©^. ®l©K-f>y*JiS. ^2©xy?->yi5 

m. ^2©F-f>^*aa©wiK:tTofc*i. **jss«air 
«. si©i-;f>»©a ^2©x^^>^a 

F- £> ^S-CfisSS© F - f > ^?:?f 5 ©^*6 
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&£|B]fig©K-;*sr K-e>y£m>. Ufi©F- 

[0 16 7] S4*ffl^-C3(s5ISgW©XgCC«t0^fiS$ 
n£TFT£I&l?rf 

C0168] #HJ609-CttSffc& F-e>yjtSS-e<g&g 
gOK-f>^^fC^5<D^*B«5M^ (n"^) T 
y-hm@3 0 5~3 0 8«r-7Xi'iL/r^EK: 

f£« F-Xfi* 1 . 5 x l 0 1 4 atoms/cm 1 1 U fi0%3 
JE£6 0~1 0 0 k e V£L,-Cfr9. nS4#W4^ 

ttsea&iL-c. nsffjfcKty^ (P) sa:«ih:*(a 

s) *JBW»S. eBS^W«c^5<D^^^)^fiS§ 
n*. S5©T«fSKBlx 1 0 15 ~1 x 1 0 l7 /c 

mssfii^TifSfc*. v**t*. si^aJ4 o i©*-r v 

SftleIS&© p 5=- +• *;H!T F T 4 0 6 *mSL? 

tcfctaw^n*. fln*-c. ia5ga54o i©m 

mmmr f t 4 0 4 *^-r s^wi©?- +• *;i>fl* 
fcmtmv^vm&ommzm-i ns. 

[0 17 0]»>T. ±teu^^ h*6«tSvX*4ffl 
t>. SiRfcJtclil 2 © F - f> yj&Si HHIK© F -XS 
TH-tV^lfot. y-F^S3 1 1©— SBifift 

•sn? 2 <D*ta®mm 3 1 1 *^-r * „ 

[0171] 2CVC. ±3&Vi?7, VifihtSi^-7^t>^ 
Ziffle . S!Rft«Jfc0 1 © F - f > i |5RIg© F 
-XfirF-f>y*tfoT. ftlOTtCtirtMS 1 
2. 3 1 5£0Jj£-rS. ^^?f>nFT40 
3tCfct,>r. F*6tt57X^tIbWci^i 
tt. Sfl 5 OTKftrtK* 3 16i4S. 

[0172] feUKOXS-C. n * * *JU3!T F T©rStt 

mtttzmmwaic F-tr>y*?f ^. 

[0 17 3]^. ±$il>V>X F#>6&-5>vX*=&|& 

zmmi*. »3©F-f>^san4tf^> 04© f- e 
[0174] tU:&r©xgr-en-en©*igWi<cn 

tclZ p £^!&833H$t#JI5/jX§n 
S„ Bf&SUO l&cfcC>'!fM&[lS§4 0 2{C*a>T. p^ 
♦ *ASSTFT*JBJiW**3?«tll«:«. p-«*3 1 
4.3 1 8ip'M«3 13.31 7*J»fiR3*i. lESft 
@SS4 0 2 ©n ^ + *;UMT F T=&0figTS^f*)l^ 
tt. n-Mt#3 1 1 £n'^f|S(3 1 2#sff$j£;*ft. H^SC 
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4 0 1 On f t ^;HT F i¥lttl«:tt, 
n*^3 1 5kn--mm3 1 6 &*ti?tl&lS.2tl 
S. 

[0175] *t>-e. mzm i ccfi£o-t. -en-en©* 
gfttltcasfti;* hfc^w*7c«*igtt^fcJ8Hl-r *xg* 
?t5. ;*ct>-c. uss^ncft-o-c. «iojimtfttMi3 
0 9©^tsxs. m2<Dmrammm (E^ofcto ©jk 

RSXIS. *je»JB**3IMtf*IS. »3©JBIBI8IMI 
3 1 0©»RSIg*tT9. 
10 [0 17 6]^C>t, pf-tZfrMTFTfrttZmffi. 

rnwrnr FT404OFH* >«««:*i/-ca-c»)«s 

[0177] y- FmS*fc«y- FSSKifc 

20 feSMi-^f>^ F 7/^-iL.r^3©JSfffl < €*S® 

F » £ 2 ©JIfiB*fc»Ig£ x » * > ^ t/ T*» 6 
$ 1 OJIIBJIBIMI& x yf-yifhtc. 
[0178] -e©&. A 1 . Ti. Mo. W&i'fcJBt* 

■cfii32o-326. ^ttW(cttv-^ffis. mmm 
r«. cn6©mss.oiB^©ww«. Tig(si 1 

OOnrn) ii^'J3>*#tfA 1 83 (iI3 50nm) 
iTil (lf50nm) £<!^IHIiIl». 

$n5o &*s> JifffltetwstcstonAiy- Fi2^i3> 

F^HXS/cJftW^ltfflL^SB. y-MBfl*©i£9$ 

ccaw^n. ffe©siH^©iggiJ«:4>. nssiasg^SB^ 
iS£ mm? ztctt><Dmm&ig.&&tt a n/tAm^^a* 

^fiST-S. $fe{C^fiS$nA:iii*m@3 1 9£S 

L-CS^t-5cfc^l9:W6n/cm^m©3 2 6«. mss$iiiBi 
fflT F T 4 0 4 © F U -f ^flWKSSO-Cl**. 
[0 1 7 9 ] fcLt©««Ct/-C. nftWSTFT40 
40 5. p? + MSTFT406, tei^cn^^fflffiW 
CQH**t>ttfcCMO S@»**r*KillB«84 0 2 
i. lo©BBJRrt«:n?-**^S[TFT4 0 3*fc«p 
^ + ^;USTFT4 0 4«:1g^!«^fciS5RS|54 0 1 *^ 

[0180] Sm@©^f-x>yd^TO/c6>. H*S 
Wll ip|fi|(CU^^ F*Bft*ori»Aftffli&tfi.>. act* 
r. il*SS3 l 9©«»*a5<fe5«:mgK^>f 4 
«fc«n-5iffii^B3 3 2 7 &Bf$.?Z. '<>^»S5R*St» 

«et*Bi<> l < «8Hiijg-cj&ij£-rnimt>. 

50 [0 1 8 1 ] act»-C. HI8©^JS 1 */c«HSS©^Sg2 
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toi82] -x^v. mmm i ^eeo-r. phb**/<> f 
-cmtitix^zwmmfaticE lm3 2 8 *? jccm^ 
ym^<Dmm3 2 9 

[0183] C C * 7©Il*i»7 c tcWtmtm 5-c* 

So 

coi84] vm<Djm\*. nmm 1 (cse-?t. 
#s&-*mwim» mmm. m±mm. m>izm±&-c 10 

s c t <• . 
[ 0 1 8 5 ] -^-c, g?>imntt-cAmt>m : F-WD& 

[0186] «±©Xg-CF PC#8i8;*nft:*i^- 

>\>m.<Dmt : sm.wmi&-tz>. xmnwotexgrntck^ 
mcxmmm(Dmi l cm< ciK^s. se^r. S2©s 20 

[0 187] [^J8W3] HJgWl*fc«SISfiF!l2«:a: 
[0 1 88] 06 (AM*. EL*ya-;l/^f±I 

m. me (b> «06 (a) *a-a" vmwiLtcmm 

0-C*S. 06 (A) 6Cfct,>T. Sfl5t5 0 0 

or. m2<Dmmttm) tc. ri&te»Bi5o i#rc*& 

ft. -e©±{CBISSIJ5 0 2. y-Xflnt§K5 0 4. 
RCfy-HWB«iBB5 0 3*JBtt3ti-t:i»*. Cft5 30 

[0189] 5 1 8 KfflMHM. 5 1 9ti<3g]g 

T&C. MMJ:cnBnBKfft»nMltll5 1 8 
fcft. -e©*tB8ffli{;t£gM5 1 3 

[0190]&fe, 5 0 8ttV-*ffldiBttlsl8&5 04S 

w- vwmmv&s o 3 KAAsn-sflresear* 

tclb<D&mx-$> *) . *MH*Jj*-?-&&4FPC (7K 40 
n * *flM**«WBl*. &*5. CCT«FPCL*>I1^ 

shTiJ&i^, coFPC(ca7'>)> ne^ss (P 

WB) W0W6htl>ttftl,>. $lffltKfeW5 

f&tmmicte. ¥&t*£m*Wcwcrj:<^ -etutFPc 
s. 

[0191] *CC. Kfffi«i&4COt^-C06 (B) *flH> 

riftH^s. igstts o o±«c«o-cTfttft*MI5 o l 
a<is:we>ft. tttsi&s o 1 ©±3fr«cttiii3jais5 02, y 50 
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- t- flMBttSB 5 0 3 #££3 htte 0 . 303135 5 0 2 

iznmtmmTFTs 1 1 £-e©Ku-f>tcsswjK:« 
^3n/cH^S5 l 2*s^a^:©iiJgcccfcf)^3 

ft-5-o *fc. y- HSd.fgttleIS85 0 3 5*n^-f*;UMT 
FT5 1 3ipft*JHTFT5 1 4i*l*^M 
fcCMOS03&£ffll>T0j£;*ftS. 
[0192] Cft6©TFT (511. 513, 514 
£^t?) «. ±E3BSM!ll©n** *;UffiTFT. ±12 
XttOT 1 © P * + * ;UMT FTKffio TfE iWft« <fc 
!»>. 

[oi93i&fc, mmmi. mmm2ic&i-cm-m 

S±CCSi^SB5 0 2 . V-*MlgStl@885 0 4. Rtf-y 

- H»Jlg8trlH!SS5 0 ZfcfcLtcmt. H*6©0SI 1 £fc 

iJHis©^sg2 {cse-5-r. 5 o oo&zizmtbt 

[0194] H^mS5 1 2 (9tM 
^) ©Pl@<fcLT®6fcTS. tS^i@5 1 2©M 

scc«^'>^5 i 5*i»fiS$n. i®^mffi5 i 2±{c« 

*Wb£4M5 1 6fc<fctf#6*$^©l§@5 1 limfc 
£ftS. 

[0195] fWt^tll 5 1 6 <hO-C«. ffcfcJl. m 

H^ane g /c«m^raA® £ a & t>-ex mmt 
fc»©@) s^esTJumo. tajjui. e^F^wa^b 

^}1*f4^iS^F^W«fb^g)tt*4*ffl(.^n«J:^„ * 

^©«i^«f4*ffl^sc<!:feDjti-c*s. cne©w 

ti«^M5Wt4«^ai©«^?:fflt.^C ttf-CZZ. 
[0196] Sfg5 1 7«±iii^«:ftji©iEiS<i: LXt> 
St&U «^13S5 0 84IiltFPC5 0 9(cm^ 

Wics^sn-ri,^. $<e.cc. is^gpso 2Rtfy-h 
WireS6lHlK5 o 3tcs*ns^«^-cB?S5 1 7. w 
mmm5 1 8. so-^sss 1 9-csfcn-cos. 

[0197] Or*. W^«fl§5 1 8 t LTW. r*S/c 

a*y*tA». W««]IB5 i 8trc*i«»*ft* 

[01981**:. *^Wflg5 1 8*ffl«.»r«6*^«r 
S5£«CBr>fc«. r< *< ifcia6«:^TJ: ; 5fcSS)S 
5 1 9**t5fflB§5 1 8©«S (SSffi) CCKWSCi 
SiW5 0 0©lM$tfiItcS 
SB&KWCfcit*. CC-C. J1-»A*iSHF- (FPC) 
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b-ct>j:\.K umms 1 9to-c. mimmm. dlc 
m, sfciiAiN,o,i*ffli*i«i,'. 
c o 1 9 9 ] JiU:©j: steffi&xz&tm+umms i 

Bnrsc^-e*. *1-S0*P6*#*>I8sP£©*riHb£13» 

twxzz. mx.-c. m&m&zm-rzmic 

zmzct&xftz. io 
[o2oo]*fc, mmmmzmmt u mmt^mm 
tm&*mmi,x®$ ^xmsmm^r^mfSLt^x 

**©TMrBS-rs„ 

[0201] m7 iC7ikLtcmmm^ic-o^x&.Ticnm 
mmtte o o±K^as6 i o^-aw^n. *&ft 

J©6 1 0©±^CC«Iffl^gP6 02, y- HiJ|ga61ISS6 
0 3 W&titS iiTte 0 . iSgigB 6 0 2 ItfKfcMOfliT F 

T6 1 1 t^cDFis-oic&Mmicmmztitcwm&m 

6 l 2*^t?afK©iS^K:J: , 3^3ns 0 fcfc. XMi 20 

©^S§{Cfie^-C. £«*6 0 0©#*3a#{*<!:-r*. * 
fc. y- H9M*&0S86 0 Zten? + *;1/§STFT6 1 
3ip^ + *;HSTFT6 UiM^MfcCMO 
SM&%mi>XB)&3tlZ>. 

[0 20 2] cn60TFT (6 11, 613. 614 
ZSts) «. ±l5HJfiWll©n5 : -i'*;USTFT. ±IB 

mmm i © p * + * >i>$lt f t«cs^ x^mttiixj: 

[020 3] 6 1 2 teffcHSB^ <W«a2£fc3& 

-?•) ©BfffiiU-Ct5«8-rS. iB^m@6 1 2©W 30 

Sa(C«'<>*6 1 5*i»R£$n. Si^mffi6 1 2±tC« 
W«8fb^t»B6 1 6JB<fcO%ftfR^©|5§&6 1 limfc 

[0204]iS617 tt£B3RtC*jI©Ii8l<i: LT h 
mmL. S^lB^6 0 8*^fiOrFPC 6 0 95cmm 

MBttSKe o 3{c$sn-2.*^«^riiiS6 1 7. w 

8ttttg6 1 8. Rtf&gJge 1 9 7Sbn-CI,^. 3?) 
K. *A-tt6 2 0 i«f * 
fc. #>K-fct6 2 0 CUJGflgBSriSW. S8&8SIJ6 2 1 ^rtS 40 

[0 20 5] £7t. 07 TB, BHR*&£I*&£ U W 

[020 6] Sit, CCttth^7 - y-hSTFT4M 
<bUr|JiBjbfc*i. TFT«jSKJHStt<*JBH«l« 

#32) TFT^MS^^#STFTCC®«-r-5.C<tdSaIt6 

[0 20 7] [%MM4 ] 3f^OkMT(XHX«a«ra« 50 
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[0208] mn&kTjkmmicis^x&TFT^ mj&m 

l*fc»jOfcW2«:f£it«. fflSSTFTiJfe^n^t* 
;l^TFT*JJ?fiST£ TFT£S5BPd] 

CTB»ID«tt9B«. ^BS-T^. BBRSKCfc^TTFT 

7 o 2*^«trs. -x^x. wm?m uzmm 702 

mmm 1 0 1 amzmrsm 
tsmtuxiz. 1 to m<tJ>isv&mitxz-& 

&) . fMb-f>i^AiSMb3Ef&^& ( I n.O.-Zn 
O) . MffcStt (ZnO) S?*JBt,>*i«<fc(,v 
[0 209] «±CDI1-C^ 1 «E>**UUCBJRT F T# 

jBSsn*. xitojBBi *fc»n*fi©».«2«:ae-5-c 

»l®S&e«NUsfctt. *g#W7 0 0©**3t}##<!: 
T*TFT£^tfJg*»£. 

[0210] &mmz&mL?v>if»&mzn 

ftt-c. aw©*"*— f&m&±micffi5i-x 
[0211] ^-e. -$&&tts:z,ttftmm.zm&t 

n-c^-s. ig»sK©a^«:fea3iyB«:i8:wfc. 

J5:l,0 ^C^r. ^ffl{bK±tcM^^m^*>6 

[0212] -eCT. iBISgiJiMS&IlSSAi^Snfti^ 
»tt7 0 0<!:^*«t*->-JH!t-Ctef)^#S. 

m£x^-y^&r>xm-tzT&ffi*nr,x2&<DW&ifi 

AU. Wih?fJ {c«fcor%±(c«±-r5. » 

B B B *t^K«^©^1vt^€:ffi^ntfau. c *> Lxm 

enfcjg^y »-;kc^* 7 ^ f 7 0 4 . »*«7 

0 5£f8W. #^*-7 0 6-CS^-li. @8K^OIrII 
©-SB*^l/fcJ: i 5!5:Ti'7 : --< 7-7 h y i'^M^** 

m*fttm&±(Dr$icitmLxmmLx ttc. 

¥i8iaM-C*5©-C(i^7 0 3«, gt«7 0 0 4*t 

isjs«©M^r«cteoftw-5. 

[0213] ^*i+^--C*-2>iS^(C«. S*tM4Lr 
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Stfl6lg«KKW6ftfc**|6jSffiiiB3RS« (SNA) 7 

0 2 iCDra©Ma*$i|©-r*C -7r*7F«rm>> 
^*^+^-C*SlS^CC«. ;< * 5- -f h £*>tK.t§ 

m 70 i tcofflvrnghzmwrzcttcji^xm;*: 

[0 2 14] tctcL. TNS&H-fcSTN 
■5. 

[0215] immfflS ] ^WSWSOTJiaiRStlfc 

S. 20 
[0216] «Ott&*7M& Lttt. Kf**^ 

Wf9) 6£W5ti5. -eft<=>©-tfl*a 1 3-0 

1 5 CCt^T. 

[02 i 7] hi 3 (A) tt^-v^;U3>tr*-*r 

*0 . 0 0 1. i®«A^gP2 0 0 2. ^7n2iJ2 0 

0 3. *-tf-F2 0 0 49£dtr. 30 
[0 2 1 8 ] H 1 3 (B) {itr^*^7-C*0. 

2 10 1. ^7n352 1 0 2. !f7&A2>SIS2 103. &f£ 

v*2 1 0 4. /tt»f-y-2 1 0 5. ^#g|S2 1 0 

[0 2 1 9 ] a 1 3 (C) »*^-/JU3>tjL-i» (* 
-tr;bn>f^-*) #f*2 2 0 1. *>^Si5 

2 2 0 2. £{£§152 2 0 3. tgflFX -f?f2204. ^ 
jSSP2 2 0 53?£#t?„ 

[0 2 2 0 ] ai 3 (D) fctrf-^OUMfw^WC 
*0. *»2 3 0 1. «^SI52 3 0 2. T-Ag|52 3 0 40 
3«?£^if„ 

[022 MI13 (E) tt?ci jf?A€EflfcbfcE* 

•5. ##2 4 0 1. ^7jrgB2 4 0 2. X £-2/352 4 0 

3 . SB&&tt2 4 0 4. SlfP* -f7?240 53?£^ 
tr. C©7 - U-i'-ttlBffW&ft£l/-CDVD (D 
igtial Versatile Disc). CD 

[022211313 (F) Bfi/^Jl-^^TAD, * 50 
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#2 50 1. «7nSIS2 5 0 2. ^11352 5 0 3. 

[ o 2 2 3 ] a 1 4«. Bwmu£<ommsmnnmr 

tl>5. tf-:*-^ :*©2Mfc2 7 0 Hi. ^g|52 7 
02. »ff^^»*270 3. 2704*dtf. *5H» 
27 02fc#»B*J(aWSC<!:K:<fco-CltS. S.^- 

fc. *-tKy-i/3 >©«7nSP2 8 0 1 K.X&m&X 

[0 224] ifc. F;USB2 6 0 2tti£CCK. 

^srS/**T-FSR2 6 0 ltC*tr--Fy-*fc<S:-©SrS 
<D t= ^ £ ;U^r>*5 ft <* ft £ g^95 2 6 0 3#J&Jj£<*ft 

5. «^S2 7 0 2K3i9Ha«3iairr-&c&(cj:->ri> 
a. to. ea*atss©«^s%3E^stfsci*jr 

[0 2 2 5] g/c. ftffi*Wrsyy^asK-FI»2 6 

c>. a^SS2 6 0 5K:*^BJ*lliS-r-Sci«:J:o-cSE 
3!. @fi%ta*SS©^KS^i®«a^a*^fiK 

[0 2 2 6] ffiffl?:WrS7n>h 2/^X2 6 0 

4{Cte0oW6n/c^^g|52 6 0 0*flJj£t,TfcJ:C>. 
*^SP2 6 0 0 (C^felB^jUfe-r 2jir-2.«i|sf 
Srfflt,>fttfJ:< . *r^«icfc-D-Cii^. fio. iifi&tS 
*SS©*^S^iiiSt*^g*7t^S tfS cim 

5. CCttt7B> htf^Xt t,fc#ffe©'W>F?:tf 

[022 7] *fc. ^iWS^-Cti^Ltgffl^-^-r-f * 

Jg*g£S©*-7^^^y-^3>i!gK:ffl 

[022 8] ai 5 (A) (S9l««l&rft 0 . #{*2 9 
0 1 . #^W^jg|52 9 0 2. ^A^SP2 903. 
SP2 904. mtX-< ff29 0 5. 7^^2 9 0 

6. iB^ S6 (CCD. -f,rf-2*fe>1«f) 2907 

[0229]@i5 (b) ammwm (m*w$§) -ca 

•) . W300 1, «7fSI53 0 0 2. 3 0 0 3. §BtSj» 
S3 004. &fEX-f >^3 0 0 5. 7>ft3 006 

[0 23 0) 11 5 (C) (i-r -r ^^U^r*0. 
3 10 1. 301fi3 3 1 0 2. a^SP3 1 0 3 miStt. 
[0 23 1 ] htzfricmi 5(C) iCTfcffj Xr?\s<( 
{icfi/lNSS/ctt^a©^©. 5~2 0 -<>?<Dm 
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[023 2] ei±©*tt:. *^Hj©jg^8SH«ffi»TlA 
< . * 6 *$> ©H^B2l©fPiiW?£K: Jtffl-T 5Ci 

a*wc*-6. *&> %$mm<Dm*i&m£mMm i ~ 

[02 3 3] [JtttMB] *»W*fflt>rf»UfcTi» 

f^-7h'j ? xm<D^m$&tm*(Dwnm %m 1 7 . 

0 1 8 tc^-r. 

[ o 2 3 4 ] b 1 7 «, mm<oBi&3 tcse-^rfpsii/fc 

»»««W^5?a-;u*ftif&««cW1-«ia*5%r9 io 

etlfcltifc©^*-? i . gESfefcffi 
^*IBftS-l*4te«>©TFTi**. -noy^yX^v 9 

mmncGmsti-a,**. —ijvmmzmmtfxTFT 
t> *> -#©««*> nrnvtcmx^oma t mm stir 

[0235] 7h"J »Xttfcttttg>*&BR-?€R 20 
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